High glucose inhibits effect of ascorbic acid on [35S] sulphate incorporation in mesangial cell and matrix proteoglycan.
Expansion of the glomerular mesangium is a consistent finding of diabetic nephropathy. Negatively charged proteoglycans are an integral part of the mesangium and their synthesis and degradation is disturbed in many forms of glomerulosclerosis. The metabolism of ascorbic acid (AA), which plays an important role in extracellular matrix regulation, is known to be abnormal in diabetes. The action of AA has also been shown to be inhibited by high glucose (HG) concentration. In this study we investigated the effect of AA and HG on proteoglycan (PG) synthesis by examining the incorporation of [35S] sulphate into PG in the cellular, matrix and media components of rat mesangial cell (MC) cultures. MC were grown in 9 or 25 mM glucose for 8 days, with and without the addition of AA. Sulphation of PG was measured by adding 50 microCi of [35S] sulphuric acid to the culture medium and precipitating 35S-labelled PG with cetylpyridinium chloride. In this study AA was shown to have a stimulatory effect on the overall incorporation of [35S] sulphate into cell and matrix PG and this was inhibited by 25 mM glucose. Correcting for protein synthesis and specific activity of [35S] sulphate showed that HG inhibits AA stimulation by decreasing sulphation of the individual PG molecules. These findings may be of particular importance in the pathophysiology of nephropathy in diabetes, a condition where AA concentration is already compromised.